f 



1 



■sea" 



mmm 

(£^T, TFTiSB-T) Off i^;^fe{clit-5„ 

1 



f ■> 

PECVD^ST', 5 0 nm^^ B 1 0 0 n mU M (D^ m ^ ^ ^ ^. t T 

m^^T ^ ^mi^mm-^mmm^it-r ^ z. iiiz^^ . mm^^^^ t 

m-^n^ z t\t. :^mmm ^ \z^ y) mm^ tiT 0 . mm^m\tmm 
u^^t\zm\z. mmthxm< tm^^. mm^m^^mmm-i^itm 

iZ ^ D M <t-t ^ M . Metal Induced Later 
al crystal 1 izat ion (MILC) ^ 0^^^ 
$ n T ^ o (D t VX . - y ir (N i ) . Z! ;i/ h ( C o ) . 

mm ±m<D^^i,z^K}. mm^m^miiuvf3:^^m'^\zit^xmm$¥¥n 
mmm^mr ^ ^m<^mm-!!}mnm^&<t\zmr ^WLm^mmo j^^x^ 
m tfx^ 0 mmiz^ztiit. n i lumit. mm±m tvx^^'^^zmnx 

\t. ^ )V (N i) . n ;t )i h {C o) , ^ ^ iF d ) . S ^ ( P 

t), m (c u)f3i EM^^mTtmt^m^^ ^ti^ o -is^tcj: < a e. 

iz. N i fs: ^(D^m\t. m^nomm^ iz^^-r ^ t . 
m^L^m^hm^(Dmm^^'pmm^\zMBm^Rl•£■t . ^^x. m 
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y y ^ >if tmo c &.TiZ. 2^ ^ ^ ^ i: 13 H S6 n T V5 ^ >r 

mmm^nM^mi^mm±izmmm^ms%-r ^ o mmmmw\t, cv 
t h 'J V 4 t:cy ^> ^[z^y) . mmmmmo ^^m\tmmx 
> ^ , M 15 ^ « ^ * # # » jjR b , mmm^mn'^mPfmmizmm 

m (D & m ^ ^ h fs^ m^^zmt\i ti ^ o mt^w±m7i:m^tc}tm 
^ in 1" § o 

tfifa#^M7c^* fc^^^^^^TE^-r :t>«, (B) , mm 

(Si) . m (P) . (As) , (He) , t-:t> (N 

e) . 7;i'::f> (Ar) , Kr y' h >) . =^-fey> (Xe) 

iT^y y ^ \j > \z^\^x\t. i¥ b < t) o T ;^ .J: c: 6 ^ ^ 
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:t>n%T2-^m (-<^>aAM) iC^D*A$n^. y )^ - z^\tm9J} 

f3i^' y ^ 0 y tu^ o ^ >t^x^\) m'^-^mi^mu intern \tMj 
^m\zf^^m<t m < in mmm ^ ^ X ^ ^ ^ m m ^uit ^ ^ 

U75:{.i35^, m%^\Z-^^^'^n=^^^\zn\yXBmifi1X\-^ti\-li:\^. 

tui50^#}C^7S:?>7C^{r«, B, Si, P, As, He, Ne, 
At, Kr, Xe/5)^^^^^nfcla^fe^^1S^aJ0^^§= ;tfcbs ^ 
ir yUs H - X M X ;!jn ^ X ^ O B VMC cfc D , # , '^^pn^n. %t 
if ^ . K ;i' - y ^ S p 7^ o ^ - 75^^ ^ ^ CO It ^ a o T < 

m^nm.'&m^\zmn-^ti'^ t^7.y A v h ^ m ^ l y y ^ 
mtfs:^ o m (p) ^mmm^m^m^mm\zmiu-r ^ t . mm mm 
±m(D^* y ^ u y ^ iz^^x ^ ^ :l t m m ^ ^ iz ^ ^ X mm ti 

T § , 

mm^^nM^m^mm^z 4 o o"C!^±i o o o x:^t <Dmm 
mm^vx. m$^^^m7tmi^rc\tm$¥^m7tmo^^yf}^miu^n 
rcm^izmm^m^y y V y ^-r ^ o b ommiz ^ v . w\z 
m ( p ) \tmmf3:'yv^vy';fn^i)^^^:it\tmt-^^^tix\^^^. 
-^miz. fj V 9 u > * ^ ?g # ffi ^ ^ V ^ u > :J7* ^ -b- 

<i:fcJ;f9Mlg-r?>o gft cD ^ P <D M ^ tr , ¥##:mTOJ^^Stf 

nm%m\t'Z^mx ^ ^ -ifi . ^ #^ i& « = ?a ^ x b# ^i « /jn ^ vws 

* ^ ^ 1± ^ ^ ^* U > i^' T # T fc g -r '5 ^ P ^ 75; ni^ iJ> 
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fs: l/i S E^l^a 

mmmt:^-r ^^m^mm 1 o i o 2 ^m^r^. mmmmmmm^ 
Mm 1 0 I 0 3 ^m^-t ^ ft ^ o 

mm^^^^ tr ^m^n^m^mm^n ^ (®ia) „ Ni^^aig 

il J: 15 ?i If. $ tiT ^ . 

MtBM^K2^#^#M±i 0 1 0 7 izmmm^ j^^vTc^. mmm 
1 0 1 0 4 iz^mmx-r ^ . mmmmm(D a^^^ 1 0 1 0 4 

StJfH#^M7nm<hbT;^ (P) ^ m^^Tc tT ^ , 
m (P) ^^tfe, B, Si, As, He, Ne, Ar, Kr. X 

X 1 1 tlizm < M mmm. \Z p o 1 y-S iM^C^^-e^^^A-r 

"f-^mizmm^Ri^-^fsii^^Ttmx^^. 

:O^^^2in$tifc0:^l 0 1 0 6, 1 0 1 0 9 ^M^T^. ifllBM^K^ 

^^^^(c. 40ot:£^Jiiooo'C£^Tojn^Mii^tT, mm^ 
y^^vy^r^. (m 1 c) m 1 c^iz^i^^x. loiio^Ni 



^mwnm:^z^^n^^M.ifi^m\yx^ V ^) y ir^^ h ^^^^^ 

^ <h T' ^ s . 

Q 2 0 3 ii^num\zn'r^mmm-'^(D'mmmw'^i 0 3 Q I . lo 

mm.^.(D^t>P^M-d^l 8 0 mU±X^:^m.^.(Dmm (m>8) MS=t 

n7.T-yy\ il;U:^r-yy. ^ y ^ V y if D- ^ h \z ^ \^ ^ mm^^ y 

m-r^:/3:^\Z^i) . ^y^Uyif(Dmm%L<l,tmMt:±i^f:B;it^ 
5> t/^ i U T -5 , 

mi\t. ^^m<D^m^mm(Dm^u<tt^y^^jyif(Dm^m^^ 

To 

m2\t. ^^m(D>f y ^ ^} y if (D^\zmm-r ^ . ^^mi^mmtimit 
mz\t. :^%m'<Dyy^^jyif(^mizm^r^. ^m^^mmtm^t 
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m9\t. mmm^oT F T trnmr F T (Dmm<DWrmm^^r. 
1110}^, iij*TFT, mmmmoT F T ox'Fmiimommm^Tik 

To 

mi 6 it. mmm(Dmm<D±mm'^^-ro 

mi 7 \t. E Lm^mm<Dm7^(D±mmRzswxmm^7r:T, 

m i 8 }t. E L m^mm(Dmmm(Dmmm^ o 

mi 9 \t. E L.m^'^m (Dm m^(D±mm tm^m'tTRTo 

m 2 3 \t. y o :c ^ ^ — (D — m^^-rm^ ^ ^ o 

m2 4\t. y ^ ^) > ^'^<DF F ummiz^ r) mm^ti^ y 

m 2 5 y y ^ V > if m <D F F M mm \Z ^ y) mm tl ^ j: y ^ 
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^sMommm (a-S i^) 1 0 1 0 2&^MT^o 

N i m.mm<DN i mm\tmmmwv i o p pms^T^^, s^^n i 
^ D, mmomitmmm (s i o^m) ^m^b. 8. - s i m^m^zx 

^MMU (a-s i m^mf ^) ^ . ^mmmm^neoo'ci^m 

mmvfsi^^m^tbt^vxs ^ jjmc ^ t a - s i m ± #: a 
^s-ffc-r § ci: nx 5 „ mmm^s^tLfc^tiz^v)^^^ 

mom mm (po l y-S n i;^^, Nl^a-S ili^'tClJJK?^^^* 

a-s im(D±i^-dtBmit-r^^\zhmmr^zt 
m mm ^ iz ^ m %^ tlx ^ c 
mm^m^ a - s i^\zmMT^tmmiti)t^m-^n^mm\t. u 

etal Induced Lateral crystalliz 
at ion (MILC) t L X 0 ^m^^ ^ HX ^ V . ~ y ^ i ) . 

n;t;i.h(Co), /1^5^«>A(Pd), a#(Pt), m(Cu)fs:^(Dm 

^^MTzmt)^^^, mmmi^(Dmikiz^r)Ni7tmit. mm^mth 
xi^'Bizmtixi^^^z. tif)^mm\yxi^^^o 

-mmiz^<mBnx\^^^^z)\z. n i f3: a(D^m\t. mmncom 
m^\z:^^r ^ t. ^^^m^^m^i.m'?(Dmm.m'\^^mm'^\zmm 

i^m^m^) ^^s,. N i E (D ^ m ^ ^ ^-t ^ 'Z^m i)^ & ^ . mm^m 
{c^D^^'fbbfcpo 1 y-s iMfe, mm^m\z^ ^ m^m'\i^<Dm 
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t&iBcDpo 1 y - s i m±\z. 1 5 0 n mu^<D m<t^ Mm ^ mmT 

•So^'fb3^SM!•^^LTO(Iow temparature ox 

ide) MTfe^o p^mr ^mmm\t. m^tmmm(^m\z^<tmmm 

^^Vrzvo 1 y-S i mt^^m"^ 1 O l o 4 izfs:^ \Z, y :t h 
V'Jif^y^ t :r y ^ y if \z ^ V) mmtaxT ^ o 

po 1 y-S iMOD^Ml 0 2 0 3i¥fT/^®l 0 2 0 2TttffBaJt^ 

^rz^m^\t. ^ (Dmmm^f)^. mA(D^n (n>2 o) m^^-r^ 

*Oicm (m>8) fi^Wt-^^:^?f^<i:-r^L:a:T^^o ^HMJ^SS 
lX\t. :2 y :^m'^^mn\z. M'^m<DmmM-\^^m 2 B (D ^ ^ 1,Z b 

m<\:^mm(D m'^m^-^ 7. i7 ti.x . y' ^ x-^ \^--\zy ifmm:\z^ 

. m (P) ^poly-SiMfC^Snr^ (SIB) o ■1':t>J^A« 
lEl 5 a t oms/cm^ Jra]^ffij0El OkVCD^fMf^So ^-ffc^ 
^McDMiSS^abT. ^{bS^MO&t^tll 0 1 0 4 ^F ^ :i-y-hi 

^"^mntsi^^ ^y n:twmmi£. -i^y^xmt-r^tx^^. m 

(?) J^^tCfe, B. Si, He, As, Ne, Ar, Kr. Xe;^ 
E ti^ if y ^) y if \z^ ^ t.n X ^ ti ^ , z:n ^ (D7im\t. 'f:t>^£A 
<h^n{c^<jjn^5aii{c:J:t3po 1 y-SiKfc^^"^-e^^5»AT^§;i 



-^cDfci6{c. ^ > > y° ^ > h mm t it m X . n -bj^^m^n t> 

Mm^^W^^<^ :t>'&Kt^Z. h-mi:^^r^i^[Z. TFTMig^J^ 

5^ (p) o-i':t>aAomt, ^mmm%^x Q 0 Q "c . 5hr^ 

^cOinflMS^fTV^ (0 1 C) , p 0 1 y-S i M^^CDII (P) ifi^M 

^nTtm^i 0 1 0 6. 1 0 1 0 ^\z. i^^Bi]:,(Dm\zmm±mthtc 
i^^'v^^)>ift^. m (p) ^mnt^z. t\z^ri . mmft^' 
y ^ y ■if <D9Ji^h^ ^ t\^mmm ib\z^y)r'i:\zmm^nT\^^ 

f y ^ 'J > if <D^.<DMm^m\t. 4 0 Ot:£;±}5^?> 1 0 0 O'C^Ti: 

fcufeu, p o 1 y-s im^<Dm (p) <D^mm.m tt^mi}\im.i^ tifi 

^r> ^ y ^} > if (D%mh\. < \t.^ cornet: ^ z. t. 

b X S o 

m ^ # # ^ S $ i S M s T S ^ f , 

a - S i mcDgl^S|±^^b.^i^*u/^ U >^';OmTbfc^«, ii ^ co T 
M M 1 ] 
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^ tP ^ ^ m.iJ y 7. U ^ (D iS ^ X mm (D iZ . ^ V Ji^U >y=-U 
y^U-h (PET) . Jl^U>^y ^ U - h (PEN) . 7i^U 

x-5^;v-y-;i/7:t> (pes) fs: ^%mm myj'^k^m i^uuy' ^ 

, T § o M ^ 7° ^ X T C V D i£ T S i H 4 , N H s . N 2 O B ® § 
n^mit^ity ^) n I 0 2 a^l 0-2 0 Onm ($f^L<«5 0 
~ 1 0 0 nm) , |W| ^ S i H . , ^ zO i)^ ^ i'^U'^ n ^ Mitmit^^ it 
P >"j3>ai02b$50-200nm ($?*b<^tlOO-150n 

% 1) oj¥${c^®j^^-r-So 

TS. m{t:^fb>'U:i>^102a«, SiH4^10 SCCM. NHs^ 
M.- 1 a 0 SCCM, NaO^ 2 0 S CCM t b T S JJS ^ (C * A U , S^^^^S 2 5 
H= ^ K^SH 4 0 Pa, i^m^ntS^mO. 4 1 W/cuiS ]^ffiJ1^^^6 0MH 

r? z ^ ^ o -'^ ^ mit^iti^^mitzy' ^) n ym I o 2 b , s 1 h < ^ 5 s 

g CCM, N 20 ^ 1 2 0 SCCM, H 2^ 1 2 5 SCCM<h bTSife^fC^Ab, S 

Q ^M^40 O-C, SJl?:jE;^;2 OPa. l§:mm*^^0. 4 1 W/c]n^ 

±.m^w\zx^m:-^ti^mi\:mity^)nymiQ2a.\t. ^mt^'^ . 

2 8X10 ^'Vcm^T^ 7:y.^k7R*r>^-'>A (NH4HF2) ^ 
7. 13%i:7^;/<i:7>^-'7i^(NH4F)^15. 4%-^t:^'g-?t 
(A-7^-^^57T^fcM. ^p°n^SLAL 5 0 0) <^2 0'CJc::fett-5X 

um^ymm\zm^^^ t. ^ o Aikz'^^t ^^mi^m\zi^ y j.mw.t'^ 
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'A\Z. 25'-80nm <llf^b<t^30-60nm) (DW^^t'^^n 

1 0 2 a^M-fbS^k7|c*Yt:i>Ur3>Ml o 2 b^7°^XvCVD^T 
^MtT^^^, ;K^t^;^JX^SiH4, N2O, HaJi^SSiH^iH^^ 

'^^SI?5<::a:7&5■sJtg^:;^^D^ WUt ^ 1: T T (D ^ ^ ?^ y y ]^ ^ 

p CO ^ U > >^ ^ ff 5 o ^' !J > CD ^ M ^ -fb ^ * M O & 
t^tJf3:> y h :l y ^ y ^ \z ^ r) ^ < o 

7.^1 (PMl) :7^hUVi:f^7^-.0S^^MViTl^i^ 

j^^75:«X/\'^;/^fe{Cj:D 5 0~1 0 0 nmOJl§(;o^{bvU3>K 

b, T F T<7) b€ ^MiSmffi (Vth) ^ 
M®-r^g6<J-epM^##f-S^Mt;7C^^ 1 X 1 0 ^'-S X 1 0 '^a 

fC^^UTpM^##T§:^^%7C^}3«, ts^m (B) , 7;V5-'> 
A (Al) . (Ga) ;^=J:i:JiMftg^l3JicD7U^75)t^5n 
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•^"t^m (B) -^mmt^o :i<D^':>-u^mmytm(Dt^K\X'^-rhh>s^^ 

SoT^c fe?,/5^i;561/v;^hV7.^1 9 5 a~l 9 BeSJ^^f-So 
n MS##f ^:^^i^7n^ <h LT«, U> (P) ^WiM (As) ^ 
Viti«^<, ^:;i-rau> (P) ^miMt^<. y^7.y^y (PH 

SnM:^M#!^^1 9 6, 1 9 7i:bT, c:coU>(P)?iM«2x 
1 0 ' = - 5 X 1 0 '*atoins/cm^co$5ffl ifn^i ^ Vi. *b^^#4'TJ*, 

-JiTji^^^nfcTMtjM^i 9 6, 1 9 7 \z^^n^ nm^n^-t 

m^iz h m c m mx V > (p) ^mm~r^ cm 4d) . 
^^ummmm7xmmhfz\y~^-^:^m^^rcmmm\z^r}n'Do 

X^.;i/^'-^^^l 0 0-3 0 0 mJ/cm'ii-^mmiZlt 1 5 0 ~ 2 5 0 m J 

m^}d- (Dmt3.^t>^m (:t- - ^ y y-m) ^80-99% 

Sb<}t, 9 5~9 9%) ibXfr^p 

y - h ^ ^ 1 0 9 « ^ X C V D ^ « X /\° ^ ^ ^ . 
mm^ 4 0-1 5 0 nm^bTi-Un>^#ty|6aMlf?gjq3c-r^c M 

^ft. S iH4<i:N20tC02Sr^Jn$itTf^M$tl7t^'fb^'fb>'Un> 
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. 1 

^bTt)SVx;&l, £>M i; T - H ^ ;g) «H ii i V5 ^ 7t ^aic O il j5i 
M;i«, (A) i i Oi^jlM 

(B) 1 1 X h^mm\^tz,mMhr ^ mmm 

(B) 1 1 Ht^ >i$^ JV (Ta) , > (Ti) , ^U:/x> (M 

0 o) . ^y^xy^y (w) ^^M\tnrc7Lm. ^ fcitmmTum^ ^es^ 

1 w-^^K. Mo-Ta-g-^m) Tfl^^t-nj^^<, mmm (a) ii 
N= o^^g<b^>^;^ (TaN) , S{t:^>^x^> (wn) , ^^t^^ 

ii > ( T i N ) M > S ^ U y X > ( M o N ) 75: ^ T ?]0 ^ -r -5 0 ^ 7t , 
(A) 1 1 0W;$7>^5^7.x>v'U1:^'1' ^ ^ > ^ V I)- ^ 

o ^izmmmmizmvT\t s o p prnj^^T^fsi^js^-ofco ma^^, 

^yifX'f-y (W) ^^^mtiS$30ppmJi;T<h-r^c:i:T20;i 

mmm - (A) 110«lO~50nm(i5f^b<«20~30n 
m) ib. (B) llltt200~40 0nTn {B±h < U 2 

5 0~3 5 0 nm) ifn}^^(.i„ ^ f - h t T ^ m \Z \t . 
1^ - y y h t iy Tc X A y ^ mx ^ 7 Jl=! y (Ar) ^XiS^ 

(N z) is 7.^mxLxmmm (a) iii^g^fe;i5^>^fx5^> (w 
N) X b 0 nmom-^ \zm^b. mmm (b) iio^^w-easonmo 
m-^izi^^t^o ^como:^^tbx. wmitey yit^yiTxT-y 
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(WF.) ^m^^xmcv D^-^mm-r ^ c thx-^ ^ o v^fnicbT 

mo^mmit 2 o u q c m^T ^ z tibtm^ . wm\t^^i& 
^ ± ^ < T ^ ^ t.x is.m^m'ft ^ m ^ :i t ti^ X ^ ^ . w^izmm^ 

Z. t ^ ^ . 7. /-^ y ^ ^ ^ . 9. 9 9 9 9 % <DW^ ~y 

y h ^m^^. ^ ^ iz^mm\z%m^t^ ^ (D^frnm (Dmxi!}^u\^^ ^ z) \z 

mmm (a) iiofcTaNMs. mmm (b) iii^ct 
a^m^ ^m-^izit. m m \z X y m X m m-r ^ c 1 7b^ mx ^ 

TaNm^tTa^^-ry h t h X X A y ^ X iZ A r t^m t 
(DM-^^X^m^^xm^l.. T & m\tX A y ^ X iZ A r S ^ § , 

m m-r ^ m (D m jt^ ti ^ h X m <p:> m m ^ m ± T ^ c ^t^x^ ^ 0 
m-D<Dx. z(D±},zT am^msizmu a mcDT a m^^mB \zn ^ n 

Tzo EI^t75:Vi/5^, (A) 110(^T{3 2~2 0nma-S 

<Dm-^X^J> (P) ^ H-tz'tfcS/U =!>M&JPfijcbT^^< eiitt:^ 

^iT?^^o ^ntcj^o^ ^<D ±\zi^^-^n^mm^(Dmm^\^± tm 
mm±^m^ tmmiz. mmm (a) 1 1 o^Tc\tmmm (b) 1 1 
I '^^um\z^^'r:hT V ±m7hmf)^¥- hmmm 1 0 9fci!S«^-r 

5CD>&g&<^t;5^^T^:g,o (.iT:JltbT^3, mmM (B) 1 1 IfSS 
K^^l 0~5 OwQ cmCD IBfflTf^ Z. tHi^ttf^ bVio 

^^t-, 7:^Fy'^i^2 (PM2) ^^Vi, 7:rhUy^'^:7^-(Z) 

(A) 1 1 0 tmmm (B) ii it^-i^ vjiy^iy if i^x^^-h 
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mmi 1 8-1 2 2 tm&mmi 2 3 ^m^t^. hmmi 1 s 
■-^ I 2 2 t^mmm 1 2 3 mmm (a) )5^?,5e-5ii8a~i2 

2a<i:, mmm (B) J5^SJ5g^ll8b~12 2btd^'--^i|:tLTJ^ 

^$n^ (la 5 A) o 
smii (A) (B) t:jiy^>ifr^^iii\tmm^t^ 

V^o S^ST'^Xv^ff^^feO-OibT, ^^^^X^XV (Ind 
uctively Coupled Plasma: I CP) X. y ^ y if ^ M ^ t , 

I c p JL y ^ > if m ^^fcw 0 y ^ :y ^f^\t, "f-y if ii 7, 

{wCF.<i:Cl2CD2ScD;^fX^;EJ5S^{C#AU,ffi^0. 5-1. 5 
Pa ($?^U<«lPa) tu, l§^M'grSnc 200-i000Wco 
(13. 5 6MHz) n-n-^n'mt^. CKTDHt, «^;5^a?5m 
fc;^7^->5(c:«2owoifjii^^;fj;0^fpjjfi$ti, Se/WTXT:S^ 

^ff5Ci;^^^T^§, ICPXy5^>ifgg^^^f§;ii:JCi:J9, 
^fc> ^SS?St-:i<i:75:<x>7 5=->ii7't-'&fc!s6lc«, i 0-2 

0%@^OSiJ^TXy5^>^fitre1^1iL:t--;t-X^;/^>>/$-r.g,i 
.aVio L56^b, ^:60B^f^T±ii:CDx-;/5^>:JfOM$^i:b}ca^-r;S.ig^S 

09) ®^^tb}i2. 5~3T^^OT?. ilO^ 5}^:^--A-X>;/5- 
>^MS{r J: 0 , ^{b^fbS. Un >jgi^^Sai LfeS^S 2 0 - 5 0 ning 

u^v^yif-^tv-z%m.m\zm<u^. 

ffa, ^*-h«Ml 1 8-1 2 2$T7;ii7i:bTgeg^e5{z:nS$ 
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\zB'm^m^m\zig,mmnm^mmmm 1 24~i 2 9 ^m^^r^o 
^Aiz. n9-^^)vmTFT\znvx. V - X mm ^ fc \t V u > M 
miLVxmmr^^mmnm^mmmi^om^z^'iTZ) (n + F-7°x 

U) 0 7:^hTX^>3 (PM3) ^ffit^i, l/^'XhcDTy^i^l 

3 0 - 1 3 4 nM^i^^r ^^mmTum^mmvxmmm 

n m^mmmi^ 1 3 5~ 1 4 0 ^j^j^-r^o ns^##r^TMi)7c 

mfiZ}tV > (P) ^^l/i, ^O^i^yO^lxiO^^-lxlO^^atoiDs/' 

cm^® ^igfgffl i 75: § J; 5 7 :t ;^ 7 ^ > (PHa) ^m^^Tc-f^y}^ 
-fmxn^ (BI 5 C) o 

4, i4 5§?i^fi5c-r^o y-h«:|lii8, 12 0St;^ 

t L X p m ^ ^ ^ r ^ ^ mm 5t m ^ m V . ^um^mizmmmp 

^'=^m^^ 1 0 5 . 1 0 7, 1 08 «, y ^ h X ■i^ 4 (PM4) ^ 
fflViTUi^XhTX^141~143^ ff^^!)c U^® ^ UT^ < . 
i^^iirpM^MtyM^144, 1 4 5 \ti^T^^ > (B2H6) ^m^^fz. 

:ty ]^ - y^xm^-r ^ o zo:>mm,(D:^sn > (b) m^itsxix)-^ 

c (Dm mm V mm mm I 4 4 . i 4 5 \z\t. iux^jc^sutu 
> CP) timun-^nxi^^x . mmm^im^m^mm i 4 4 & . 145 

a {Cj^ 1 X 1 0 1 X 1 0 ^Utoffls/cm^CDiiSTr, p M^M 

^M^l 44b, 1 4 5 btC^^lx 1 O'-'-'SX 1 O^'atoms/cm't?? 

17 



um:A^ ^m^-r {^mmmm i 4 e ommit i o o --^ 2 o o nmt 

r^o ^ZL-e. M'ft:'> U n >MSffi ^^^(ctt, :/ ^ X ^ c v d 1* 

T", TEOS (Tetraethyl Or thos i 1 i ca t e) ii O 2 <h ^ M -a- b . K 

4 0?a. MmU&3 0 Q-'4 0 OX:tV. (is. 56 MH 

z) mtl^mo. 5-0. 8 W/cin='TJ:^mSii-T^j5gT^o ^-fb^-ffcv 
Ul]>^Sr«Vi^«-gr;c«, 7°^X-TCVD?iTSiH4, N2O, N 

(6 0MHz) m:^^^0. 1~1. 0 W/cin^T31figT^ ^1 i 75tT # ^ c 

^7t, siH4. N20, a 2^^-^ ^ m ^ n ^ m <t^ <\: 7}c m '(t n y m 

lppmRT^ < }t 0 . 1 D p m&.T o:>mmMmm.^T' 4 0 0 

mx}t5 5 ox:x4mm<Dm.mm^fT^r::.. ^tc. »^ i o i (cifM 

?a S 3^/5 {g 7° ^ 7, ^ 5^ ^ ^ ^ ^ § , 2^ ^ BJ © 1/ - if - 3t 

3 0 0~4 5 0''CTl'-12S#rBlCDiiMSS?T!.i, &^^^#:J^§7i< 
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¥^#:)K{Cfe-S10"~lO' Vcm^ O > ^' U > ^ # > K ^ ^ ^ i" ^ 

ito^m^'ir o o mmM8 1 6 }S 7ic ^ S 7 > ^ r: T X ^ 

^bT, ^^lga^^fxri^:i-:0^e.75:?)SMISami4 7*l. 0-2, 
H , 7 U ;i' X jj^ U 7 5 F , 4^ U -r $ h' 7 5 H , B C B ( ^ > V 5? 
^'t^^-(:/<D:^^)'iS. F^^Vi^Ji-g-Ci^, 5?U->4--y>T3 

$ B\z^^j->^-'f>u2 5 ot:T6 0 ^m^h X B^t ^ 
i ^ ^ ^ . 

4 6 1 L T m 0^ \^ Tzm^t V :i > m . mitmiti^ u n >m. ^ u 

^0^. y t h ^ 7. ^ 5 (PM5) ^^U. H^r^OA^-XDI/^? 
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m^tcit ]i u-i >mm\zmt ^ n y ^ ^ h ^--ju^^mr ^ . 

5^ > ^' X }c c F,4 ^ o 2 . e (D 7. ^ m ^ mm m u n ^ ^ 

h-^ 6 (PM6) iZ^^Uz^Xh-^Xi^/^^-y^m^V. X.y 
^ > lif \Z -D X V - 1 48~1 5 2 ii }^ U ^ ymm 1 5 3~1 

5 7 ^^mr ^ o z :ix. }^ u-i >mm 1 5 7 \tmmmmtLxmm 

B 0-1 5 0 nm(Dm-^xm^L . a*^¥*#:^CDy-;^^7^^^K 
tca:JaTT;V5X'>A (Al) 3 0 0 ~ 4 0 0 nnicD J? ^ T Jl^ b T 
^:©t^MT7jc*"fk5aS&ff-5<i:TFTO#ii[n]±tcMbT$f^bVi 

0 0 ^ 4 5 0 'k: X 1 1 2 m m <D mmm ^ n 3 M < . ^^i^^ity^ 

^m\zj: V ^mmmm I 4 ts^mi 0 2 Kizw^-r^^m^^ 
:^is^mi^mi 0 4-1 0 s \zum-^^7Km^t^r ^ z. thx^ ^ . 

•rnjClbT'fe, A*^¥»#:Ml04-'10 8Pf5(D:J«:|5i^S^10 ^Vcm 
'SXTt-r^Zt-^m^LK.^orc^iZTkm^O. 0 1~0. latom 

z5Lx7^(Dy:t h-^:^^iz^r). m-om^^iz. mwim^<D 

'TFTtmmu(DmmTFTt^^hr^mm^^^^^:s>zt7!i^x^ 
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mW} m ^ iz \tm 1 o p Y )i m T F T 2 0 0 , ^ion9="^t- 

;i/^TFT2 0 1. m2(DTi^^^}VmTFT2Q2. ^ 2 (D n ^ ^ 
^;VMTFT2 0 3, M m U \Z l/tW m T F T 2 0 4 . Um^M 2 0 $ 

0 4 ^ jvmmmi$, 2 o r^mm p m^m^m^i^^ ^ v - 

X^^207a, 207b, Kl/-r>®^208a, 208b^^L 
Tz y ^ J)/ }^ U ^ y <DMM S:-^ VT ^ 0 Bl<Z)n^'\'^;i/E^TFT 

2oi^c^i, &'^^m^miosifZ'f-^:T-)iMmmm2 0 9. y-s 

mMll9i:a75:5LDDm^2 10x V-XM:^2 12, FV'-f> 
M^2 1 l^#bTli-5)o ^ICDLDD^^fC^V^T, ^*~hm@l 1 

5-3. OMm, 0^ V < \t I . 0~2. 0^mi:U/^Co n5^i'^;V 
MTFTfC^^t§LDDmii^OS$^J:04;atC-r'5::i^Cj:D, K 

TFTcD^Vb^^ji:1-§:i<i:^ST#:5. MWim^com 2 (D p 
5^'^^;i/STFT2 0 2^i|^atC, A^^^^-f^Ml 0 Q \Z^^ 
^®^2 13s fSfiiS P.M^^#l0^:?5i 6^'5>y-7,^^2 1 4 a, 
2 14b^ HW-1'>ffi^2 15a, 2 15b^#bfc2/>if;l/^*I/-f 

0 7 \Z9- ^ ^ Jim^mm 2 1 6, 2 1 

5(>^^a/fe§LDD^^217, 218, V-XM*ife220, Hk-r>M 
^2 1 9;e»^*J^^^nTli§c Z (DT F T (D^'- hmm tm:^^ L ovCD 
S$t)0. 5-3. OMm, ^gU<«l. 0-2. 0 fimthfco 

<D^^ \t 0 . 5-4. 0/im,|!f^b<Jtl. 0-2. O^ci 
mtVTzo ®^TFT2 04 {C}*, ^t^^jS#:^l 0 8\Z^^:^)l^]^ 
^mm2 2l. 2 2 2, L D DM^ 2 2 3 - 2 2 5 , V ~ X ^ H 
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l--1*>^^2 2 6~2 2 8^^bTV^So LDDS^ (Loff) (D 9- ^ 
^)Vm:^^(D&-^\t 0 , 5-4. 0 urn. » ± V < \t 1 . 5-2. 5 

®^TFT2 0 4 (D ]^ U >mi^ 2 2 SfC^ig-T-g, 

^m^m 2 2 9 t:^^^^i^?^A 2 0 5 i)^m^^tixi,^^, me C x-\t 

mmTFT2Q4^y'/}],y~h mm tLTcTHi. >>>^;!,/r'- 
U 3^ ;^ ;^ o 

- A' mmi^^m 6 az^-rmmmommmiz^ft-vx^^ :b . m^tft 
2 0 4 (D — h mm 1 2 2 \t. m^^nx^^fsi^^y — hmmm^^v 
T^oTosw^^f^M 1 0 8 txMUTv^-So ^Tc. ^'-hmmi 

2 2t3:Al-^Cu75:^(?D^<r^^^ViTJ1^5)c$n^{gJgi/t^mi4#M;0^ 

Sfc. 2 56\tV-xmmi52tV-7smW;226t(Dny^^h 
35. 257 }^FI/-l'>@B^157i:Hlx<>0^228<h03>iS^i^ 
hg|5T^^o i^it^a2 0 5 », ®^TFT2 0 4C0F1/-1'>^^2 
2 8;0=^5Mffit-§¥«#:M2 2 9i^*-h^a^M£:fM.T^fiiB^l 
2 3;etM?i;5M^TJ^^$nTV>§, :rcD:^gg{C*5T¥^-(*:|^2 2 9 

CT#tHlS&&^fig-raTFTO^j£^«MibU, ^^#:geco«)f^'(4 

mtmmB^{^±-^^^ct^uimti.x^>^. ^ ^\zy~- bmm^. 
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m^^tLx. 4 0 0-7 0 0 V (D mr ~ - )v \z ^ -D X m ^ 

i:l 0 2 42^(DV-7.@H^S;?»^*^^J5ic$n^c S3^^:^®H®-y--l'X^^> 
1 3'f>5^i7^:;^0^-§-^;^^05$^^3 4 Ommt?5:D^ 1 8-r> 
^iJ7^XO:»'&{Ct*4 6 Omm<h/^§o %%mmX\-tZ. (D ^ ^ n.m^ 
^^gff**^-r^¥^i:UT> ^*-hg2ii^Al-^i^ (Cu) 

<^^%^Mm.^yi^x^^^t ^i5\^\z^\^xmi -^m^^xmm-t ^ o 
bT, ««^^jffii^a6^^bT^n^*n(Dftt^^3g^^{::^jfj$^7^ 

Sffi T^cf^^^liS:^^ §^ -I) n ii/i^g tj^f S b c 3~io 

0%©7K^^^tr^S^4'T, 3 0 0-4 5 ©"CTl-l 2B#ra1C7)fi 
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mmm (d) x^m^-t ^ . mx\t. tiso. i~2a»%#trA'i 
m^mmM (d) tLx^m\zms!(,r ^ (la^-t^-r) o (d) 

145ta 200~400nm ($T*b<« 250~350nm) if 
^ ^ :ii y h 31 y ^ > ^ X Mm m (D) S^^1-^3:iiCcfc!3, T^i 

a^iSM 1 4 6 ^ j^j^-r ^ (STB) , 
^om. mmm 1 tmmizvT^mmmmum^^^i^^^mmmmm 

147, V--XIH^148~151, 167, Hl/1'>i3lil53~ 

1 5 6, 1 6 8^m0%vxr^r-'fy'^h^j^x&^^^m-^i±^:: 
-B'8ifM^j:rxa8 B (D c - c mm\tm 7 c o a - a' ^ ^zs c - c 

0 80Bl^^tlTt/i75:Viy-X:feJ:t>'Fl^^>M^}CV-XS2S^l 4 
8,149, 1 67i:HV-1'>Se^l 53, 1 54, 168;0^zi>:$^ 

m8B(DB-E'mm^m9Atm9 b iz^n^n^r o ^'-hia^i 

mm 1 2 2 i: m^'=^m^m 1 0 4 . 105, loscDnmxmfsi^^ 
oizm^-^n. mmm (o tmmm (o Tf)^mmvxmm.m\zmm 
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immm 3 ] 

TiJ77"^y^hU:i7;^S^^t*MMli:liatcf^M-r^. i^llA 

^MM^^X^J^0ZT ^ o ^n\t. T i M § 5 0 ~ 1 5 0 nmco J¥ $ -e 

n y ^ ^ h ^MJ^l^ . ^ (D T i m±\zm^T 7 )V 3. A (Al) ^ 
3 0 0—4 0 OnmCDjp^TJ^SKU, $^fCT iM^fcJ±^'ft:5^:$'> 
(TiN)M^l 00-200 ni(7> iP$TJ]^^bT3®«3ttbrco 

> ^ ^ n X. y ^ y if mm \z ^ y)mmmmi ? i ^mi^r^o m 
mmm I 7 1 mmi&mm i 4 ? ±i,zm0^^ ®*tft2 0 4 

m 1 1 Bx\tmwizmfB^mmm 1 4 7 ±\zmmmmm^M^h . a 
^ - :=-> ^' iskm^ ^zsx. y ^ > ^^isim^ vxmmmu 1 r i ^j^^v 
r^-Wi. }^ u -i >mm 1 e g^ii^m^i 7 i t&fsL^m^^m^'^xm 

figbfcMX^S. FV-i'>ia^l 6 9}^T iK^S 0 — 1 5 OajnO^ 

mi^mtny^^h^j^mv. ^(Drim±\zmt3.x7jvs.-^A 

(Al) ^ 3 0 0 - 4 0 0 nmCD jP$ TJ^fijc UTlSttS 0 C<Dm^\Z-t 
^i, P^m^l 7 l}SHl/'f>i3^1 6 9 ^M^-r ^ T i m CD ^ t 

<D^m ±x^ ^ , 
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A^fbXX^^ (InaOa— SnOa; ITO) f3i E ^ 7. /-i y ^ M 

O X y 5^ > iJ^Mii co^lfX cfc D fr 5 c b U . # I T O « 

X 5^ > 5f IS ^ ^ ^ i U f CD T , X 5=" > I -ft ^ 3fe S T '^ 
75:S&}C^Yb-r>':^'^A^'fbMii''a-^ (In203~ZnO) ^fflV^Tfe 
mib-^ >e^'^ AM'f(::Mtj^'&^f*S®¥fS-'14iCffin> I T O 

f^Al a:C7)^tiSiS^i?^±T#§<, l^^tc, m^tW.^ (ZnO) 

U ( G a ) ^ ^ b 7c: ^ S (ZnO: G a ) ^3: ^ ffi !/i ^5 :i 

t T # ;g, , 

j^^s:m^bT^tts:;^j*T'b^vi5(?5, z. z.xn.m^±-m\zmmm^ 
M ^ h tc :in ^ ^ - ~ y if I, T m ^-r ^ :^ m ^ m m r ^ o zo^ 
D :f3:7^-'^(Dum\zmM\tfs.\^^-^t. m^it. j s r a m o n n ? o 
0 t:m^^. 7. \ii--xm^ Ltci^. m^tmmmmiz^-Dxm^o)/^ 
^ - > izj^mr ^ o ^ iz^ V - >:^-r >fsi Ex\.i 5o~2oo''c 
xMmvxm^t'^ ^ . z<D^^ izi.xj^m-^ti^x^'-'^itmytt 
nmrnmo^f^iz^-Drmt^^mr^B^^ z. ti:)tx^ $ftb< 

26 



(Dm^\tf3:^^-^t^ m ^ B t V t ^ m ^ m \z \t . ^ $ § 

^''^x<-'^(Dmm\t^M\z^^'rnit^^^f)^. pf^L<\t. mi 
2ATr^-r^5{c:, pi*gMc^5ViT^^F^"r>i2^l 6 1 (mmn 

6 8 ^m^-r ^ t §,1^^ o n>^^7 hBi5 2 3 5 ^3:¥a'i4;0^*M5^t3n 
8 ^m^-t ^ Z. tU 7^ ^ 7.^ U^^-v-a > f3: E t: m ±ir ^ H t X- ^ 

o 

t: > $ n M ^ 2 m T i: ^ J; 5 U 75: c ^ 7t , ^ tf > i^* 

M a T # « ^ 6D ^ ^ u b M <h ;^ ^ mmm^o T F T ±. 
^fRiMoMi^sigi 7 5}cj*, jS^ai 7 6, mmmmm 1 7 7:fe 

J:lXi3fS]Ml78^ff^^t-SoS^mi76t^Ti, Cr, Al/^if 
^1 5 0~3 0 0 nmom-^xm^'t ^ , ^UT, a^g5iigl!jlalg&^^ 

X^r) ^tDit^ o iy-JVm 1 7 9 iZlty ^ ^ - I 8 0 7J)5^iA$nTVi 
T, ^:cD7^7-180i::^^-itl72. 173 }'J:oTi^-7:j:rBl 

27 



B \z^r7 ^ 7" ^ y-^ h V ^ xm<Dmm&^mmf)^^^r ^ . 
mi 2 r\tx ^ - iti 7 2 ^mmm^<D T F T ±(D±m\zm^-r ^ 

#?I?r^bfc;6^\ 0 1 S^ZT^t^olZZO^X^-'^^M^MlZ^^mVX 
7 2 a~l 7 2 eiUTf^^UT'b^^.io |gt!l[iIli|;ii^'?^£K 

$nTVi-5gi5^j::^tt^x-^~-y-«, z: <D ^ ^ \z<>f3: < thmmm^ 

>mm^mv ^vizm^rni-i^u. z.(d 
^tum^t-t^zt.\z^-DX. mWimmo^T ¥ T %mmmm 

l46i»W^^Kl47a:X^-1^-l 7 2 ^ TzU 7. ^ I 72a 
~1 7 2 e (c:i:-oT^i&{cat>n^tt$n.SJ:i:C;^§. 

cof4ffM#^^-r±®B!T^5„ 8 ?> (D mm\zmmmm t. \^ 

-c^^mnmmmm^ I s 5 tm^m^<s^\mwlu^ 1 s 6 ;&t^ttsn 

TVi^o ^<^fiCPU-^p^^U;^i:C0ft^^§lEii^l8 7'b 

}Cj:oT^$UAtB:^^Tl 8 2tS^^nTVi;S,„ 8 8TK 



\z^mv-xmm^w-^v. #®*tct^^n^n®*TFT 2 0 4 t-^ 

;^-^--y-CO^©tJ^J*2 0~10 0%<i:f5i:^Vi. ^ |gl&lH3g& 

gMC|S^:J-§7.-<-i:M 7 2 . 1 7 2', 1 7 2 " « ^ ^ ® § M 5 J; 5 
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^1 7 9 it. s^i 0 1 ±<DmmB 1 8 8 :is ^zs^mm^mmmm^ 
1 8 5. mmm^mmmmm I s e, ^ofsofi^^asiiis&i a 7 <d 

mmm^ 1 s 5 ®^«-^{gmftiHig§i s e i-ecoft&cDfi-^jaiSEi 

S&l 8 7<hT^^$n-5, M^gPl 8 8{Cjj:M^TFT2 0 4£^Jt 

mmmnmmmmm i s 6 t^^n^-ti^*- mh^ i 2 2 i y ~;^sa^ 

15 2Tia^TFT2 0 4 iC^^LTli^„ *^c, 7P4^>'y;i.yu 
>hmm^ (Flexible Printed Circuit: FPC) 19 li!>^^BXt} 

0ii2T^TTi^x^yThUi:7X«^^^un^fS#M©?^S^^^ 
hU}V^:^y±y:7. (EL : Electro Luminescence) Jfs^ ^ ^ 

^z-o^^xmmr ^ o , ^ ^ y ± > 7. \z \tm ^ t m ^ ^ kyt^fi^ 

a ^ n -5 * H C T i/O X 1/ h p ;V 5 :^ -fe > 
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c 1 7 [cMO, ^r\.,mmm^tmm'^n^. 

$ 5> - ;i/ # 1 9 CO ^ #j t F p c 1 7 CD ± ® ]^ M a J* it ± ^] 8 

^ ffi] * ^ 8 Q tifi^ri '^t)'&n^ ^ <Dm\z\t^mf}^m^-^ . 
^ (D^m\z\t%mn 8 3 5*5 ^ $ n § c ^ o ^ « a 3 « m fri =is 8 0 

^ -r H ) , X 7}^ ^ |g . i> U - > l» |g , P V B ( U t: X ;v :/ 9^ 

i)^X^^. ^ , ^ ^ « « * ^ ^ « i; J6 ^ rUClK ^ -fb L ^ "T O T , 
:i CO ?S 8 3 CD SMC ^ -(1: A' U A 75: ^ O ^ ^ ^ fl A ^ ii- T ^ < 

> M ^ t: S -fb v- U > ^ 73: £ ^ ^ T ^ /N° ^ — V 3 > ^ 8 2 ^ 

ff^ b . 5S « M 8 3 \z-^^n^.7 }vti ^) Ttmu E^z^^mm^m <^ 

i b T ^ o 

Mffil^S 0}C«;^f^;^^, 7;i/$X'>A^, XT-..>WX|g. FRP 
(Fiberglass-Reinforced Plastics) , PVF ( /i? U If X 7 ;i' :t 

X 7. 7^ -7 ^ ;k A , T ^7 ij ;v 7 ^ ;V A ^ 7h « T ^ U ;V K <h* ^ ^ ^5 
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^75:^ 017B{C:feViTSmiO, T i^m 2 1 <D ± izmWj mm M 
FT (fib, e:L:T«n5^-\'^;VSTFTi:p5F-V^;l/MTFT^m 

2 3 (au, z zr\tE L mi-^<om^=&mmt ^ T F T m^mTikv 

TVi^c ) :05?f^s5c$nTV^^o ^:ne>C0TFTO|^#{;:n5^r^;i'M 
TFTjC^Si3:7}N'7 h ^ ^ 7 m m \Z ^ ^ :t > mm (D ^ . Vthv-y 

m -L D D mi^-^^mif ^ fix ^ . 
m^i'£. mmm^^ T F T 2 2 t h . m 6 c i<z p ^ ^ ^ m t 

FT200^ 202tn-5^^^;L'MTFT201x 203S^Vin?^' 
^l/^o ^75:, !iJ*gBSTFT2 3trtiH6BfCS^t"Ili^TFT2 0 4 

^ss§{^sf^(c}s, V -xmm. ]^ u ^ y mm ± m m urn X fs: 
^mmmmm c^m^tm) 2 e ^m^v. 't<D±izmmumTFT2 

z ti)^x^ ^UT, mmmm 2 7 ^m^hfz. . mmm 2 s 
^ic, mftm 2 9 ^mmr ^ . ^^m2 2\t<tk^cr)ELun (ie?l 
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- hm. ^m^^rzit-i > zp ^ y hmm (omBuij^^ f^^^ ^ c t 
mm (ccM) t:f^7-y^)v^-^u^^h^rzy7^. ^^^ytm 

t ij ^ — y ^ ji ^ — ^ m. ^ t> r^:^ ^f}^ ^ ^ irn (D ^ ^ m 

a^ LV^o ^^T, SS4'T%>tS 2 9 3 0 ^S^bTJ^^f 

xmm 3 0 ^ m ^ t ^ Tz X ^ w X ^ ^ o :$^mmmx \tY )v 
9-^^ y ( ^ ^ 7. ^ ~ y ~ jiyj^) <d ^m^^m ^ m^^ ^ z t 

9 ±\zmm^X I nmi? cOLiF (7'j/'fbU5^'^A) K^fl^^U. ^ (D 
±fc 3 0 0 nmJl0 7;i'5 AW^m^T ^ o ^fi. 

MB ^ 7^ ^ Tz ^ (D mWs mx ^ K) . myj^mm^^^- 7. hmm 3 
2 tiift-LxF p c I 7 izmm-^n^o Fpci7±ic«$e,jcwiiji 
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fs.^. z. ^ X I Q \z-D \^ X mm \^ fzt^ ^ ^ o I 4 . ist) 

n ^\Z h X iy — ^} > ^ M I 8<DT^SoTFPCl 7 \zmm.^\zmW: 



:l zxmm^(D ^\zmmn^mmmm.^m I ^ \z. iw^Bseii 

±.\zmn ^ nr^T. -i V ^ y if m T F T 2 4 o 2 vtmmm i (Dm q ccd 

ztxmnw^\z-'D(DT¥Tffi%m'^titz.m&ttiy). :^ynm.\$.^ 
^w.-r ^ z. hifix ^ h o m .^.i)^ h ^ o ifmmmxu^^)v 
y - V mm. t h X ^ ti^ V ^) y' )v ^ - V m'^'^ ^ n^A ±.(D - h 2^ ^ 

«gis$ii1^^TFT2 4 0 3 ^3:^6 CT^fn^^i-^j^MTF 

■1'^^9^>:J^^TFT2 4 0 2CDdr-hm@3 9a. 3 9 \i^m%^\zm 
Z(D . nm,UmmT T T 2 4 O 3:dt2^%?^©:^3iTa5Sr:^tt 

mmmmmr F T\zy~h mm t-^-^mfsi^LDDmm^mn 
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mxm^hx^^ ^ti^ . <D T F T ^ mm -D fsi n Tc )v ^ - vm 
^ t Lx ^ Bii^^ $ ^ iz. (D T F T ^ ^mz -D fs: 0 X mn ^ \z ^ 
^^ji^m^m^^m^iz^mi^. momm^m^^^mxn ^z^^iz 
b rcmmtvxh^\^^o c <D ^ ^ f3:mmum\z ^ ^ ^tM m t L X ^ 

^ If ^ ^ o 

^fc. m 1 9 AlZTT^-r \Z. m^MmmTFT 2 4 0 3(D^-h 

mu 3 7 tfsi^muit 2 4 0 4 x^-^ mi0,x . m^Pinm t f t 
2 4 0 3 CO }^ u-i >m4 0 tmmm^^hx&u^ . z(d . 24 

0 4 1: ^ n ^ mi^X it u > > -i^ ]^ n ^ 0 ^<D:n y =f 2 

4 Q 4\tmm.ummT F 1: 2 4 0 30 y,- h\zii^i)-^^miF:^^mt ^ 

m immu) 2 5 0 ifc^^$n, n\z~-^<Dmi±t^mx ^tix^^ ^ ^ 
V mr F T 2 4 o 2 -BLismmpinmi: f t 2 4 0 3c^± 
^ 1 /\' ^ - a > M 4 I f)^nn ^ti. CO ±L\z-mmmmmx 

ts.^W^i\:m4 2 t^^^-^n^ . ¥S-fb^4 2^m^^XTFT\Z^^ 

m.^^w-m.it't ^ z. t.\t^i^^\zm^x-^ ^ . m.iz'm^-^n^n^mu 
^^n\zm^^rc^ . ^^t^^^t ^ ^ t\z^-:>x^%^ ^^m^tm"^ 

^fe. 4 3^SSM'|4(^i«Vi^ftKT;^-51iU*m@ (EL^^OI^ 
@) Ta50, «MM1iMTFT24 0 3OFl/-l'>}c«m6<]}::^^^^ 

rc?i mm\zn'^r ^) (D^\z%^m4 4mm^-^n^. n.'^. zz. 

1? « - M * U 0 ^ b T 7i , r ^ q ( |^ ) , b ( # ) CO 
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m t h X \t 7c n^^^ v-^ - ^ u m ^ m ^ o i-^mmys:^ - mum 

t LX\t. •!fiV/-^9yx.-U>}f-U> (PPV) 4^Ufc:njV:?3 

(pvk) ^, V y )Vt u y^fs: Ei}^m<^f s ti^ o 
V p vm^mELun thrums f3:m<Dh<Dt^^^tK mxu th: 

Shenk, H. Becker, 0. GeLsen, E. Klage, W. Kreiider, and H. Sprei tzer, "Pol 
ymers for Light Emitting Diodes" , Euro Di spl ay, Proceedings, 1 9 99, 

p. 33-37J -^mm^ 1 0-9 2 5 7 6 n {ikmizmm ntz ^ u UP4 ^ 

> . w ^ iz n ^ m ^ m \z }t:!^ 0 7x-i/>t'-ix>^u< a^j^u 
T )iy ~u > ^ m ^^n\t0,h^ o mmu s o~i 5 onm (B^v 

<«4 0~10 0nin) iftl^S^V^o U V . ± <D M \tn ^ M t L X 

m^^ ^ z. t (Dx ^ ^ ^mE Lun<D-mx^-ox. ztuz^^-r^i^^ 

s6 O M ) -rn ^ o M ;1 ti\ * ^ M T # U T - # r-f $ 

2^IISIM-e«%^®4 5©±{CPEDOT (#U5^:t7x>) ^fe 
tS: ^ ± ® ill t iRl o T ( T F T O ± >^ [Rl 55^ o T ) J^: ^ § 86 , 

n @ i-t s 7^ -e n ^i: ^ s ?^ „ mmmmm:thx\tm.it^ y i/^ 
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mm 4 7 ^TM^-^ ntcmj^x- ^mytm^ 2 4 o s^^^^^-r?), 

3 > K 4 8 €r ^ it T § „ m 2 n y iy ^~ ~y 3 >m 4 8 t bX\tm^\: 

1" t^mmr ^ z. tx h r) , ^ m e l o m<\nz ^ ^ ^ m < m 

^i, ^mELU^f}^io:>U:^x^WX^M^t<Dm:fjt:m'^m'D. 
F T ^ y h ^ ^ T f^XlZ^i^^MiMmm T F T t ^ o m. 

2 6 0 1 }*|iI6 B0p9^^^>;V^TFT2 0 O^m^^XM^^tl^. 

v^my' u ±: X I ^ mm-rtiit 0,1^^ o :^mMmxu, mm mm 

(mm) & 0 thxmmmm^^m^^^c M:i$-^izitm<t-( yt^^^A 

tm<txxt<Dit'^mxi3:^mmm^m^^xh^\^, 
■^hx . mmmxfsi ^ /■^ y 5 I s i b^^m^-^ ntcWi. mmm 

<D±\z\ti:j ^)^A7±^)Vr±h:^-h (a c a c KiSIB^nS) 

xfsi^m=f-mxm 5 3 . 7 )v ^ -ry 2^^^x-f3^^mm 5 4 ^^m^^n 
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^iom-^. mm 5 4 ffi A y ^ - ly 3 y m: 1 1. X h mm-r ^ . z 

mr F T 2 6 0 1 \t p ^ ^ ^ ji m T F T X m mr ^ z. t ^ V 

^t>'ii:xmm-t^z.ti}^-^mx^^. ^rz. mmm a omi^m^o^mi 
^uthx:$immm(DELm^/'^^-)v^m^>^^^t\t^^j]x$>^. 
mmm e ] 

^mmmxit. mi9B\z^LrcMmmtitmf3:^mjt(DmmtL 
Tcm-^ <D m^z-z) i^^x 2 0 , ^mMm^z^i^i^^x . 270 

l«X'1'>;;5^>;i7'MTFT27 0 2CDV-7>i2^, 2 7 0 Sax-f^/ 
5^>i5''MTFT2702(73^*-hga^, 2704 «m^^!l®ffiTFT. 
2705iSn>-7='>+h, 2706. 2708 «m»?£fftl&iS^ 2707 

m 2 0 Alt. -■o<Dmmmxmmi^mm2 i o e^^MirbT^^-g- 

CD ^!! T ^ § , IP . - ^ O ® ^ /i? m M #1 2 7 0 6 ^ ;6 ^ ^ S 

<D:^^^m^-r z. ti}^x ^ ^Tcit) . mmm'^-^^iz-^mm^t'T^zt 

50^ T # ^ , 

^7c, M2 0B^^, «»i£f^^ftM2 7 0 8S'Jr-hS2J^2 7 0 3<i:¥ 

ff{cigjtyc:«-&oMT^5o j^, m 2 0 B x\tmm.<^%'^m 2 7 ost 

y - h B2 ^ 2 7 0 3 i: a 75: e. 75: J; 5 ^ fc « ifi t ?^ o X § , 

m m m f3: ^ m iz m 0. n ^ mmx ^ ti \t . mmm^^vxmti^ ^ 
iznn ^ c thx^ ^ , z<Dm^. mm^mm 2 i 0 s t^' - hm 
m2 7 0 3 txmmmm^^^-^'it^ztfi^x^^rci^. mmm^^ 
^ ^zmmmitr^ z. tij^x^^. 

- h w.m 2 7 0 3 t ¥ nizm n . ^\z. ^-o omm ^mmm^n 
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m^^%^m 2 7 0 8 hmm 2 i o Q:>\^^^ii^-:}3 t.mis.^ ^ 

OA. m 2 0 B H \tmm mm m T F T 2 4 0 3 CDtr- h l,Z-A^^^^m'B 

^ -r ^ tc ^ \z n y > 2 4 0 4>tm^-f^mmthT^^^Tb^. n 

>y'>^ 2 4 0 4^#II§T§C:<i:t)Pj|gT2b§o 

« @ 65 ^ l/i § .-i^ C # m 7J>^' ^ ^ o :i O ^ ^ ^ » C7) ^ ^ /\' ^ > 7. J:: 
fc. 1112 OB. 02OCOD^t3fi}C^V^Tt)lll=llicn>5=^> 

[HMM 7 ] 

3 T ua -r ^5 , 

2 2 ^ 1" 0 

H2 lAt*»^fli&T*0. 2^#:9 0 0 1, ^^tii;fjg!3 90 0 2, 
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>5^±9 0 0 6 5&^e>^5£$nTi/is» :$imnm\t^p mtiB 9 o o 2. 

fi9 0 0 4 izm mir ^ ^ tt^T^ ^ o 

m 2 lB\t\iy'-t:^^y'^hX). 2^#:9 1 0 1, S^gS9 1 0 2> 
#^A:^§g9 1 0 3, mffX-i^y^d 1 04, J-^ y V — 9 1 0 5, 
§15 9 1 0 6;^i^^KoTVi^„ :^ffi^SH^SS:^/7i7x^y^hUi?' 
7.^^^ m ^fc^mmm 9 1 0 2, ^^§15 9 1 0 G^zMMT^^lti!}^ 
T § ^ . 

Iil2ic«^;t-f;!/r]>t°rL-3^^vwta^M'iffgj^*T^D, 2^ 
#:920 1, ;;<7^^^i5 9202. S^g|59203, ^f^7.-f:y5=^92 
0 4. ^^^«9 2 0 5T«fig$nT!/i§c :$:||%0J^iSmg|S9 2 0 
3, i7 hUi^J^S^^ffi^Tc^^geg 2 0 5 IZM^ 

m2 ID \-^^^y\^^^>hv'-^7.-fV^1:^y). ;$:#:9 3 0 1, m 
^mm 9 3 0 2, 7 9 3 0 STitsS^n^, 

m.9 3 0 2\zmm'r^z.tfj^'T:^^. ^rc. ^ nx ^^fsi^^f}^. ^ 

iil21Ei'^7^l/Hl?^D, *#:9401. Xhf-;^7-9402. m 

9 4 0 3, SffigS94 0 4, ±iriiga940 5#^^fi5;$tl 

nmm 5 rm'tmMiBi^mM'p . mm m 6 ^ tc \t 7 e l ^ 
^^m\t&^mM 9 4 0 3\zmm-t^zti!}^i:^^o 
m 2 iF\tm^wmx^$>y). *#:9 5 0 1, m^m.m9 5 0 2. 9 

5 0 3, fE'ltJ»^9504, ^i{tX-1'-/-5^950 5, 7 > r- i~ 9 5 0 

6 BMp^-^ nx ^ ri . Sn^^X:i7 (MD) ^DVD{Cf3'i«$nfc 

S9 5 0 2. 9 5 0 3I^IftMMco^^ggT^D, :^^m\tC :i\zm 

^2 2A}SA'-y:^;V3>fc!i-^-eS0, *#:9 6 0 1, M^A 
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Xh°-;^g^97 0, 3^ fa^M^9704, ^f^X-l'^;/5^9705T;^ 
^SnSo :i<D m m \tm ^ m t V X D V D CDigt la^I 

Versat i 1 e Di sc) , C D . "^^m-M^^M 

m 2 2 C \t'f -J ^ )\^ tl 9 X ;^ r) . 2^#:9 8 0 1, S^gfi9 8 0 
2, ^ISg5 9 8 0 3^ tif^X-1'^;/9=-9 8 04, (ig^b75:VO 

m 2 3A«7O>hM7°D2;x^7i$7-Tfe0, ^^gB3 6 0 1, 
Xi:7iJ-->3 6 0 2TS^$n§o 2^|gBJ«S^^a^^cDftilO|gfj 

H2 3BjsuyMyni:^x^i$'-T*i9. 4; {$ 3 7 0 1, ^mmw 

3702, 55-3703, Xi7U->3704T;W^$n^o2^^ 

fs:^. H2 3cj^, m 2 s ARzsm 2 3 B ^ \z:^n ^mmmm 3 6 

0 1, 3 7 0 2<D^igCD-M§:^b7feSTfe'Sc ^#^^3 6 0 1, 
3702 1^, 5^£^7t^^3801, 57-3802, 3804-38 
06, ^^i!7n^y^S.^^3803. 7"*UX*A3807, m^^^ 

mm 3 8 0 8, iiLmmms s o 9, smt^^^s s 1 0 xmm-^ . 

^M^^^ 3 8 1 0«, ©lt1/>X^^t;^^.^T;ii5&$ti^, 

M H m ?r ^ u 7t # tc PS ^ $ n -f , m ^um^^x h ^ 

TfeJ;V^o ^Tc:, H2 3C4^Jz;:fe!/iT^Eni:^U7t^^JC^M^^^5i 

^fc, E123DJt, llI23C'=f'(C*MtS^M5fe#l^3801<D^ifii 

:7lx/7^-38ll,5feil3812, !/>XTl/-l'3813, 381 
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^•t ^ z: t h'^mx ^ ^ . z<D \z. m o m m \t ^ t> ^ 
tja<, h^^^6fm<Dm'^'mmizmm-r^z.ti)^'^m'v^^o 
immm s ] 

^mm(D^m^^mm-r^rc^, ^^^mTtm (b, si, p, as. He, Ne, 

Ar, Kr, X e tS^ 6. »«nfc 1 « ^fc «^^®) (Dvt>. T)Vz!> (Ar) ^ 

5 0 OriCT lPfrBl(DiJ7K^MJi<t, 5 5 0 t:^-T4BtPBlC0in^M 
SfCJ: 0^^<t:$i^7t^ffiK¥##:^€ffiVi/!:<. C (Z3^fBi'l:¥»1^M^/^°^~- 
>:^7'bfem^ 9 0 nmCO^-fkS^M^J^^bfc= ^bT, ^' >7 :^ U > ^*it-r h ^3 

Z<Dm. U>oaA^#«, TK^T^f^^^Tt 5 %©P Ha^^V^, APii^ffi 8 
OkeV, K-X«l. 5 X 1 0 'Vc]Q^<hL;^Co aAlcST^Ptrslf^^^jS 

7;Wrf>^i 9 0 keVCDinjgmiET, 2 X 1 0 ^'^fcj^ 4 X 1 0 ' Vcm'O F 
-XM^T^^Abfco 7;i/Zf>J^ 9 9. 9 9 9 9 %£;^±cD=fcco^^t/i, iiAlCSt- 

U >^*{^g*0H^4', 5 5 0 "C 4 B^rslCQiq^^aS^ ^ Tfi^":? fc, 

¥^*lifC^#-r^/5^ cnaFPM ii!^-{b7K^7jc, ^tKco^-^-^^) 
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la^^r, 7i^, gI2 5 4'. H-:7'^^ 1 0 4 0 1 t^*7;i'd'>^;/i^tU >7it^ 

jp^njt0:^^^bT^.^a. ^y ^^yyt^'-^nr^^^ md-'y^v>ifmi^) i 
0 4 0 2 (c^at-sx^^^t'^y h 1 0 4 0 3 (DW:^^^mmnxM.-^^^ 6 > 

3^ffiVi, Jn^iSffi 8 0 keV, 5 X 1 0 ^ Vcm^ i bfr, S/t, ®2 4 

O JC^feViT, P + Ar dm in) i^bfc^W^, U > i 7;Vrf > ch ^^SO bTt 

m iP3imE8 0keV, — XSl. 5 X 1 0 1 Vcm'^i: T;l/:l>O^A^ff= 

9 0 keYCDjnamiiT^ 2 X 1 0 ^ Vcin^<Z) H-Xa<h U, T;i'rf>oaAfC 
=^ m-t^mm^ l^tVtCc ^tc. 0 2 4(C:feViT, P+Ar (2 m in) tmV 

i'j; 

% 7K^T^i^$nfe 5 %£DPH3§^Vi, Jn^i«JE8 OkeV, F-XSl. 5X 

p 10'Vcm'ib^ T;i'rf>coaA^#fS, 9 GkeVOjPiimffiT, 4 X 1 0' Vcm 

<DnM<DT)V::3y(D&K^mt. 9 0 keV©ljn3imffi-e, 2 X 1 0 ^ Vcm^'O H — 
in 2 4 O^^i^mi; U ><^^9-t:m5PL/fc|S^/e)^* 3 . 5X10-^M/Mm'© 

^z-ttm^o ^(o^Win.. y )Vziy^^x't^z.t\z^r)¥yi7^}y!fm)i^ 
i)mmzM^^fih:it^M^h. *%BJCD#P^M7C^ (B. Si, P, As. 
He, Ne, Ar, Kr. X e ti^ ^mUtlfc I m'^t^\tmWim.) t:m\^fc^ v ^ 
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xmt. 

^^t'^^O^M.^.c^^n (n>2 0) ia^WT^^^J^T^oT, j^^^oMM 
.#.©■5 ■feF^:^/5M 8 0 m^A±.X^^m^om.m (m>8) M & § 

o), /^y i^t^ AiF 6). a^(Pt), li(Cu)T^'5C:<h$ii#i5[<hr 

^n> (B) . (S i) , (P) , (As) , 

(He) > (Ne) , T;i/rf> (Ar) , i^Uyh> (Kr) , 

^± y > (Xe) 75^^iif^nfclil^;^«:licax^-&:ia:^#i^i: 
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5. »^^ifc*5ViTs mn&m2(Dmmmmi-^4oox:s^±ioo 



itm^¥^m7um(D'i:t>■A^mm^nrcm^\zmw.±mt:■!fy^ u > ^ 

7 . m ikm 6 \z id X . m m ^ m \t =. y ^ (N i ) . :3 a* h ( c 
o), /-^ y O A (F d) . a^(Pt), miCu)X&^Zt^<^mtT 

8. m^m 6 iz^^^x . mm^^mTum^tz^tm^mTtm^ :t >\t 
> (B) , mm (s i) . m (p) . }=.m (as) , ^u'^i. 

(He) , ^:t> (Ne) . T;i'=f> (Ar) , ^ V Zf h > (Kr) , 

^±y> (xe) jei^ Sjif^n^c 1 as7t«M^ffiT^§ i t 

9 . m^m 8 \z^\,^x . mmy >itmmm^eK^mi^mm\z 9 

0 keY(^in5t«E-e, ;ii^o2 x i o ' cm' (D }^ - X MX mm tl ^ :i t 
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